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Advancing Transportation through Linkages, Automation, and Screening

Project ATLAS Objectives:

« Identify all data used to evaluate projects
* Improve data layers and create new layers where

none exist

* Work with agencies to improve confidence in data
* Connecting data that is accessible to everyone
« Streamline project delivery by eliminating manual,

repetitive tasks through automation

Extra-Regional Manager:
Anna Reusche - anna.reushe@timmons.com

Western Regional Manager:
Adam Spiller - adam soiller@kci.com

NCDOT Project Managers

Morgan Weatherford - mdweatherford@ncdot.gov

Leilani Paugh — Ipaugh@ncdot.gov

Statewide Coordinator
Wendee Smith - w.smith@nsenv.com

GIS Services
Ryan Arthur - rarthur@ncdot.gov
Eric Wilson - Eric. Wilson@kci.com

Apply Tools to Projects
GIS Tools

Data/Process Synthesis
Data/Process Gap Analysis
Workflow Mapping

Data Inventory

%  NCDOT Project ATLAS

scale

* Build GIS-based tools to evaluate projects on a regional-

* Generate automated reporting (ex. scoping templates, CE

checklists, etc.)

Central Regional Manager:

John Jamison - [ohn.jamison@hdrinc.com

* Screening to identify issues early in project planning that
may affect scheduling and budgeting

Eastern Regional Manager:
Susan Westberry — swestberry@seplengineering.com

Project ATLAS Status

rogrammatic Agreements
Streamline Project Delive

\_
\

/’_x
Agency Coordination
>40 Process Improvements |dentified

s >30 Workflow Processes Mapped
eetings with all NCDOT Units & Divisions
\

798 Non-Unigue Data Layers

® 20182027 STIP Projects

ot sion Boundary
County Boundary

Regions
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October 2018

Disciplines:

*  Wetlands

* Streams

* Sweeping Environmental
* Protected Species

* Historic Resources

+ Transportation Planning
« Right-of-Way

« Utilities

October 2017

NCDOT Project ATLAS

Advancing Transportation through Linkages, Automation, and Screening

Linkages

SEJOL

Access all GIS from

one location

..
=

Data
Gateway

Screening
From planning
through

project development

Automation

Scoping Template
CE Checklist
Preliminary Hydro Report

Etc.

NEEDS\

-ldentification of unmapped stream locations,

-Improved accuracy of existing stream locations,

-ldentification of stream attribute5/




Headwater Streams Spatial Dataset (HSSD) Additions to North Carolina Hydrography Options

SWEEP HYDRO OPTION Analysis OPTIONA | OPTIONB | OPTIONC | OPTION D|OPTION E| OPTION F| OPTION G| OPTIONH| OPTIONI | OPTIONJ
2018 2018 2020
#1 #3 #2 Supplemental
NC OneMap |[NC OneMap |NCOneMap |[NHD HR NHD HR NHD HR NHD HR NHD HR NHD HR Plus |NHD HR

Framework Source Hydrography |Hydrography |Hydrography Catchments
NHD HR Checkout X X

Heads Up Mapping for
Limited Enhancement  |Headwater pts A % % A

Incorporate Headwater lines X X X X

QL2; QL1; FMP; Headwater
Full Enhancement Data; FMP Data : %
NHD HR Checkin X
NHD HR Download X X X X
SWEEP Attribution HEM v X X
SWEEP Attribution Reg [Create separate fgdb / shape X X X X X

for each SWEEP category (Nav

Waters, Anad Fish, etc)
SWEEP Attribution Reg |Create fgdb / shape X

containing SWEEP attributes
RISK Schedule, Complexity Med Low Med High Med Med Low Low Low High
VALUE Accuracy, Extent Med Low Med High High High Low Low varies High
Step Toward Full Integration Low Med Med-High High High High Low Low -- High




Headwater Streams Spatial Dataset (HSSD) Additions to North Carolina Hydrography Options

Pilot
Watershed
UPNUS11, 0302020111
( UPNUS11: 192 sq. mi.

Average of 203 ATLAS priority HUC10s: 161 sg. mi.
(_Average of 395 state-wide HUC10s: 177 sqg. mi. §

UPNUS11 = 109 percent of average HUC10 area

Average HUC10 area = 92 percent of UPNUS11
\_ Y




Headwater Stre?ms Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

Improvement in extent,
-No Improvements to existing
geometry

1. Comparison of HSSD with NHD,

1. Incorporation of streams |
Selection of unique HSSD streams only.

new to the NHD only

2. Incorporation of all new —— S olast a2 ool
| streams and replacement mmusso e s
of low-order NHD streams

3. Replacement of all
streams within NHD dataset

1 2.
1" and 2" order HSSD streams}

24 14

-Improvement in extent,
-Some improvement to existing
geometry

3. Selection of all 1st through 3rd
order HSSD streams

-Improvements in extent and
geometry, though HSSD madel less
appropriate for floodplain systems

Selection
Method

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

reduces total features snapped and

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

Time required for feature-by-feature snapping
snapping and QC time requirements

Higher numbers of new streams (and confluenced
varies by the Selection Method used in Step 1 ]
-

r

2. Snapping new streams to receiving features
3. Quality control of snapped features —

Quality Control identifies:
1. Incomplete snapping,
2. Multiple stream intersections,
3, Orphaned open waters and
stream reaches

4. Missed roadway breaches

Each instay
of these it
require}
addition{
snapping
adjustmer

Minimal QC involves nos. 1-3
above and assumes that all
streams are located appropriately

Full QC involves nos. 1-3 and additional
feature-by-feature evaluations of the
potential for accurate stream location

Selection Method 3

Snap Time with
minimal QC

Selection Method 2

Snap Time
with full QC

Selection Method 1

Snap Time
with full Q€

Snap Time with
minimal QC

Snap Time
with full Q€

Snap Time with
minimal QC

293 £ . . 5.0 21

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

o [ )
et )

introl and chec

ost-update quality

After QC, the updated dataset is
uploaded to the National Map.

Upload time, USGS review time, -

and USGS incorporation times are The updated and accepted dataset Is then

not factored into time calculations avallable for event attribution

Final Results using Update Tool

- *Selection

Time

14-24 65-73 75

hours’

Selec

Final Results using Conflation Tool

Time

hours 0.8

ams inc

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

An officially
/ Targeted attributes for Event Management \

checked-out
+  NcpeQ

» Stream name
Stream index number

Impaired waters (303(d)} status

‘Water Quality Designations

Bast Usage Class Designations

NCDEQ anadromous fish, primary nursery waters
NCDEQ Trout Waters

; Coastal/soint/Inland fishing waters designation

, Riparian Buffer applicability

version of the NHD
is not necessary for
this step

[Reqdm USGS Hydrology Event Management {HEM) Tool ]

[Correhhs Reach Codes with individual Attributes J

*  NCWRC
» NCWRC Trout Waters
s NCWRC inland primary nursery waters
silin-id hours per HUC10
*  USACE
, Navigable Water (Section 10} status
s Civil Works Projects (Section 408) status

\  Warm, cool,cold habitat temperature dewnary

Identify and correct any Artificial Path or Stream/River ( Identify and correct lines that do not flow downstream ]
FTypes outside of NHD Area and Waterbody Features

plete geometric network of NHD flow lines, J

Identify and correct any line breaks within features that
should be continuous

Code stream lines for appropriate actions (e.g. addition,
] removal, replacement)

[ Identify and correct duplicate features

4. NHD Update preparation

This represents a significant step in the process Special Requirement 1: Training
in terms of both time and resources needed Staff must be trained appropriately.
(free but

All streams must be run through the vari
herefore Methods 2 an

Special Requirement 2: Licenses
AvcEditor or Arcinfo licenses requiced.

L [ seecionmenons Selecton Miethod 2
_ measured estimoted
18.2 223

Time does not Selection Method 3

factor inany

additional QC
reviews

18.2-223

Post-Update QC Total Time (avg
61.8-67.7 (65)
8.1-85 (8.3)

generally represent a minimum se

Total Time

rporated by tentially significant set of addition

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

Update Tool
Used for updating and applying reach codes to new streams
and Il numbers of revis reaches.

HUC10 Pilot Project Watershed
= 7.5 hours for Update Tool completion

5. Application of NHD Update/Conflation Tool

l ((Available for watersheds at HUCS level or smaller |
HUC10 Pilot Project Watershed
=8.5 hours for Conflation Tool completion
Conflation Tool
Used for updating and applying reach codes to new streams and (relatively) large numbers of
revised stream reaches {including of all stream reaches within

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration Pilot

ATLAS Priority Areas State wide

To Update 203
HUC10
watersheds using
Update Tool

| 8.3days/HUC10 |

X 203 HUC10s

1,685 days

ATLAS Priority Areas State wide

To Update 395
HUC10
watersheds using
Conflation Tool

To Update 203
HUC10
watersheds using
Conflation Tool

| 8.0days/HUC10 | | 8.0days/HUC1O |

X 203 HUC10s X 395 HUC10s

1,624 days 3,160 days

l_[ Fits ATLAS time frame but exceeds manpower

26 WEEKS
/25 staff

13 WEEKS
/25 staff

44 WEEKS
/15 staff

22 WEEKS
/15 staff

13 WEEKS
/25 staff

25 WEEKS
/25 staff

22 WEEKS
/15 staff

42 WEEKS
/15 staff

All times assume that QC-related tasks are completed prior to integration.
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Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration (Co-Pilot)

Benefits of HSSD

identification

1. Application of NC Event Data to the existing NHD
without HSSD incorporation

( 508 days for 203 Huc10s |
2.5 days/ HUC10

( 988 days for 395 Hucos |

Benefits of
> moving toward
________ full integration

2. HSSD updates to the NHD without Event application

Benefits of
minimal/normal
licensing/training

( 1117 days for 203 Huc10s |
5.5 days/ HUC10
( 2173 days for 395 HuC10s |

3. HSSD updates to the NC Hydrography dataset

utilizing Events Benefits of USGS

ownership/
maintenance

[1117 days for 203 HUC10s J

5.5 days/ HUC10
[ 2173 days for 395 HUC10s ]

4. HSSD updates to the NC Hydrography dataset
utilizing Attributes

Benefits of Event

Management

a. Integrated layer J [ SO8508 tiai= (or203 UCT0: ] [b. HSSD only layer J [ gt cavsion s it J

2HEDCE et [988-1185 days for 305 HUC10s ] 1.4-2.1 days/ HUC10 | (553 g3 gays for 395 HUC10s ]

Head:

1. Application of NC Event Data to the existing NHD.
without HSSD incorporstion

e
2.5 days/ HUC10

/

. = == Benefits of HSSD
N identification
N . =

o
S

moving toward

axmz

LLWMMNC!MIM&IM.M[NHD ]

5.5 dwps/ HUCI0
2073 dws for 395 HUC10s

P.msnummnmmmmyumm
utilizing Attributes

\_memanence: )

— =
Benafits of HSSD
identification

1

[z. HSSD updates 1o the NHD without Event application ] fllintegration BSOS P Jncor sty
( . 508 days for 203 HUC105
25 dagf Huco | b= DI
1117 doysfor 203 HUC105 s -
— ] ; (e | Sertl
2173 doys for 395 U108 \ € moving toward
N 4 [2. HSSD updates to the NHD without Event application } s full integration
[s.usmupan-mm NC Hydrography dataset I \ . > e
utilizing Events. J \ N[ Benefits of USGS 1117 days for 203 HUC10s = e
\ 5 doyaf Wi ?
oo | (St \ Ceiniin] S | vtor s ocias - minmanormal
5.5 e/ MUCI0 maintenanee og/raini
\ (350 it s .
4. HSSD updates to the NC Hydrography dataset | Beneits of event Siig B e Benefits of USGS
utilzing Attributes Management [ = omnership/
maintenance

% r
| Banefits of Evant
Management

Headwater Streams Spatial Dataset (HSSD) / National Hydrography Dataset (NHD) Integration (Co-Pilot)

N
E (:
X 1. Application of NC Event Data to the existing NHD
T | without HSSD incorporation
( ( 508 days for 203 HuC10s |
3 2.5 days/ HUC10
T 9 [ 988 days for 395 HUC10s ]
E
p r
= 2. HSSD updates to the NHD without Event application ]

-
[ 1117 days for 203 HUC10s ]

5.5 days/ HUC10

L [ 2173 days for 395 HUC10s ]

(3. HSSD updates to the NC Hydrography dataset
_utilizing Events
-

[ 1117 days for 203 HUC10s ]

5.5 days/ HUC10

i [ 2173 days for 395 HUC10s ] o

(4. HSSD updates to the NC Hydrography dataset

e N

Benefits of HSSD
identification

53 .

Benefits of
moving toward

full integration

Benefits of
minimal/normal
L licensing/training 8

_utilizing Attributes

-~
[ 508-609 days for 203 HUC10s ]
a. Integrated layer

2.5-3.0 days/ HUC10

b. HSSD only layer
1.4-2.1 days/ HUC10

L [988-1185 days for 395 HUC10s ]

[ 284-426 days for 203 HUC10s

[ 553-830 days for 395 HUC10s

Benefits of USGS
ownership/
maintenance
7 i N\
Benefits of Event
Management
. 7

1. Application of NC Event Data to the existing NHD.
orporation

508 days for 203 HUC10s. _/"/‘
25 dwsf HUCI0 -

moving taward
fullintegration

N
€
x [ 1 Application of NC Event Data to the existing NHD.
v | without HSSD incorporstion

508 days for 203 HUC10s
25daps/ HUCI0
588 days for 395 HUC10s.
[l. HSSD updates to the NHD without Event application }
(i ams o s mocios
ssanm/hucio
273 o o I

3. HSSD updates to the NC Hydrography dataset
utizing Events

[z. HSSD updates to the NHD without Event application

(Giomsterwamocios |
fe——
373 o I

3. HSSD updates to the NC Hydrography dataset
wtilizing Events

//
A

s

> _—

i

Benefits of

full integration

afits of
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DATA NEEDS, SOURCES, AVAILABILITY, ACCURACY,
FORMATS, JOINING METHODS, ...

ATLAS HYDROGRAPHY GENERATION

N Y,
HSSD }
) 4 OPEN WATERS A
NCFMP = Ponds
J Lakes
\_ Shorglines )

4

Waterbodies:

2 acres
200 feet in width




ATLAS HYDROGRAPHY GENERATION

From NC Division of Emergency Management:
Hydro breaklines for LiDAR-derived waters

From ATLAS-HSSD Program staff:
HSSD/approximate NCFMP stream lines IV 1 I

Phases I-IV — QL2 LiDAR-derived waters
Phase V area — Waters from Legacy LiDAR



N

{SSD+NCFMP Iinew?rk
N

>,
)

¢

A

Waterbody
breaklines
~| were
transformed
to polygons
and used to
clip stream
lines.

I

(s

N

.......

RN

\

\

~

| Lines within waterbodies are removed, preserved for later use
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ATLAS Hydro, Hydrography_Type=1 (Stream)
ATLAS Hydro, Hydrography_Type=2 (Waterbody)
NCDEQ Hydrography

T~ .
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#8 ATLAS Hydro, Hydrography_Type=1 (Stream)
ATLAS Hydro, Hydrography _Type=2 (Waterbody)
l NCDEQ Hydrography
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| ATLAS Hydro, Hydrography_Type=1 (Stream)
| ATLAS Hydro, Hydrography Type=2 (Waterbody)
NCDEQ Hydrography

Yancey County




ATLAS Hydro, Hydrography_Type=1 (Stream)
ATLAS Hydro, Hydrography_Type=2 (Waterbody)
NCDEQ Hydrography

Caldwell County

NG Cenfierr for Geogrephis Informefion & Anelljsis”




ATLAS Hydro, Hydrography_Type=1 (Stream)
 ATLAS Hydro, Hydrography_Type=2 (Waterbody)
NCDEQ Hydrography

Rowan County




ATLAS Hydro, Hydrography_Type=2 (Waterbody)
NCDEQ Hydrography
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Nash County




ATLAS Hydro, Hydrography_Type=1 (Stream)
ATLAS Hydro, Hydrography_Type=2 (Waterbody)
NCDEQ Hydrography

N

Brunswick County
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Legacy LiDAR-derived linework was integrated where necessary 345 HUC10 watersheds
W

Ecoregions without an HSSD model

Waterbodies within the Phase V LiDAR collection area 54 HUC8 watersheds

Stream lines were snapped to match at HUC10 and HUC8 boundaries where appropriate
Topology checks were run to insure complete connectivity of the stream network



ATLAS HYDROGRAPHY

1.6 million records

336k records for streams with
designated Assessment Units



ATTRIBUTION

Approximately 13k streams have NCDEQ-assigned Assessment Units (AUs) and associated water quality data

Developed a model to assign NCDEQ AUs to ATLAS Hydro geometry from existing NCDEQ-maintained data

Errors were identified with automated and manual methods and repaired
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After assigning AUs, associated data were joined to the geodatabase
Relationship tables are used to make associations with multi-variable entries



Attribute Field Source
' 1 AU_Number ATLAS HYDROGRAPHY v1.0
2  AU_Name and v1.1
3 AU_ID
4  cycle_yr
5 IRC* Attribute Field Source ATTRIBUTE
6  ACS* 40 NC_Basin FIELDS
* 41 AU_LengthA
7 RFR NCDEQ Integrated
o 42 USR_long
8 POI Report 2018 Included
9 Collection 43 USC_Longve
44 RER L NCDEQ Water In
10 asmnt_stat —-ong Quality
11  F_303dyr 45 POI_long Assessments v1.0
INTEGRATED_REPORT 2018 _ONE_MAT 46 d_year
12 CH 47 Shape_len
INTEGRATED_REPORT_2018_COMMEN 48 WATERQ_ASMNTS_ONE_MATCH
LN & - 49 WATERQ_ASMNTS COMMENTS
14 AU_Des?crlp 50 LINKNO <
15 Subbasin 51 DSLINKNO
13 :LLJJCf > 52 USLINKNO1
s AU—Uerftgt - 53 USLINKNO2
nits
- 54 DSNODEID
Included 19  hydroorder
In 20 created_cy NCDEQ S5 S Okd e
- 56 Length i
v1.0 21 previous_AU WRAPS_AU_ g Coming
Do Eratie Classifications 57 Magnitude HSSD In
23 GIS_Featur Do DoeelntALEa Data vi.l
24 AU Type 59 strmDrop
25 markupands ol Slop.e
26  markupan_1 61 Straightl
27  CLASSIFICATIONS_ONE_MATCH 62 USContArea
28  CLASSIFICATIONS_COMMENTS CE e
29  BIMS_INDEX* 64 DOUTEND
30 BIMS Name 65 DOUTSTART
31  BIMS_Descr NCDQE&\E’;I;ter 66__DOUTMID —
67 HYDRO_TYP —
22 Plul dass Classifications T Included
33  BIMS_Date 68 DrainTo_AU
34 Shape STle 69 EBTIV_TR Additionl In
35 O_IR_CAT NCDEQ Water 70 CCW_Hab ATLAS/Agency v1.0
36 O_USR Quiality Ratings 71 DBCQIW Data — .
—
37 F2018 72 Z_DS Comlng
NCDEQ : I
38  WRAPS_RATINGS_ONE_MATCH . 73 Z_Mid n
WRAPS_ AU_Ratings
’ 39  WRAPS _RATINGS COMMENTS 74 7 US < vi.il




NCDEQ Trout Waters

Designated Tr Waters
Waters draining to designated Tr waters

“AU_DrainTo” Field

Identifies the receiving waters of undesignated streams (no designated AU)
Allows ATLAS tools to automatically identify receiving waters and appropriate classifications Designated Trout Waters with assigned AUs
Streams without AU#s that share receiving waters
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ATLAS HYDROGRAPHY v1.0



